Th2-specific immunity and function of peripheral T cells is regulated by the p56Lck Src homology 3 domain.
T cell activation and effector function is essential for robust immunity. Ag TCR signals are known to regulate T lymphocyte differentiation, but the mechanisms involved in this regulation remain unclear. Recent work has demonstrated that the Src family protein tyrosine kinase p56Lck specifically links TCR signaling to activation of the MAPK pathway through the function of its Src homology 3 (SH3) domain. The MAPK pathway is involved in T cell activation and has previously been implicated in Th2 immunity. We have used Lck SH3 mutant knockin mice (LckW97A) to investigate the potential role of this regulatory mechanism in T lymphocyte activation and effector function. Our results demonstrate that Lck SH3 domain function regulates activation of T lymphocytes as indicated by reduced IL-2 production, CD69 induction, and proliferation of LckW97A T cells following TCR stimulation. Biochemical studies confirm that activation of the MAPK pathway is selectively altered following TCR ligation in LckW97A T lymphocytes. Phospho-ERK induction is reduced, but phospho-phospholipase Cgamma1 induction and calcium mobilization are largely unaffected. Immunization with DNP-keyhole limpet hemocyanin, heat-killed Brucella abortus, or infection with Nippostrongylus brasiliensis demonstrates selectively impaired Th2 immunity with reduced serum levels of IgG1, IgE, and IL-4. In vitro studies show that LckW97A T cells can differentiate into Th2-type cells, but they form IFN-gamma-producing cells under conditions that normally favor Th2 development. These data indicate that the Lck SH3 domain controls T lymphocyte activation by regulating MAPK pathway induction and demonstrate a novel role for Lck in the regulation of Th2-type immunity.